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The diagnostic prpblem presented by children without 
obvious neurological, cognitive, genetic, emotional or environmental 
basis for their atypical or delayed language development is 
discussed. One unresolved issue is whether the deficits of such 
dysphasic children are linguistic or are more fundamental cognitive 
or perceptuomotor deficits. A second important issue is whether tl^e 
differences in language capabilities betueen normal and 
language- disordered children are qualitative differences or 
quantitative ones. It is suggested here that language disabilities 
derive from genetic idiosyncracies leading to neural systems with 
differential capabilities for acquiring language. Children with 
deficits in language, because of their idiosyncratic makeup, may l^ave 
to struggle to learn the acquisition strategies innate for the 
majority. It is suggested that the needs of the speech clinician 
might better be met by recognizing that dysphasic children possess 
different patterns of neural organization that predispose them to 
approach language learning in an atypical fashion. (CLK) 
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A vexing diagnostic problem is presented by those many children exhibiting 
delayed or atypical language development without any obvious neurological, 
cognitive, genetic, emotional, or environmental basis. Such children often 
exhibit the same types of deviant language behavior found with "secondary 
speech disorders" resulting from mental retardation > Down's syndrome , infantile 
autism , childhood psychosis , or childhood aphasia . In addition to atypical 
development of language, many of these children also manifest deviant perceptuo- 
motor processing, short-term memory disabilities, as well as deficits in general 
and particular aspects of cognitive development. 

A major unresolved issue is whether the disorders these dysphasic children 
have are in essence linguistic deficits versus either a more fundamental 
cognitive or perceptuomotor deficit. Also a matter of dispute is v/hether the 
differences between the language capabilities of normal and language disordered 
children are qualitative or quantitative : evidence has been marshalled on both 
sides of the argument. To put both of these controversies in perspective, it is 
perhaps useful to remember that any attemptto provide a single diagnostic or 
etiological answer for this entire class of children is doomed to failure. There 
is reason to expect that virtually any combination of quantitative and qualitative 
differences in linguistic and nonlinguistic processing could be identified in one 
subset of children or another. 

Perhaps the most frequently invoked diagnosis for children with specific 
language disabilities has been brain damage . This diagnosis is often made even 
though these children (by definition) exhibit none of the major neurological signs 



of pathologic brain malfunction. There has been a heavy reliance on certain 
"soft" neurological signs as indicating the existence of subtle, minimal brain 
damage in dysphasic children. Many clinicians have argued convincingly that the 
use of soft signs in diagnosing minimal brain damage is questionable and there 
remains no legitimate evidence that brain damage is responsible for the language 
problems of any significant percentage of these children. Given all that is known 
about the effects of damage to immature neural systems, it is highly improbable 
that subtle injury to preoperational neurolinguistic or cognitive systems before 
or around the time of birth would later produce deviant patterns of language 
development. 

A second approach to diagnosing the problems of this behaviorally defined 
class of children has been to claim that it is abnormal functional activity 
that is responsible for atypical language acquisition. One view sees the problem 
as being one of cerebral dominance : either mixed dominance, delayed dominance, 
or failure to establish full laterality. Another view suggests that these 
children have chosen the visual modality as the preferred learning modality , 
with resulting difficulties for processing aiiditorially encoded speech. Both 
views fail to account for the normal language development of many other children 
with these same functional specializations. 

A large number of language disordered children exhibit functional deficits 
in high-level auditory processing of temporal sequences and/or deficits in 
short-term memory processing. Both of these functional domains have been put 
forth as the primary deficit of language disordered children. Any such proposal 
is limited in its diagnostic power by the. failure to eliminate the possibility 
that human beings possess high-level auditory pi ^essing capabilities and complex 
short-term memory strategies for verbal input only as the RESULT of language 
capabilities and not as the necessary basis for the acquisition of language. 

3 

ERIC 



Perhaps it is because langauge is deficient in these children that they fail to 
develop sophisticated auditory or short-term memory strategies. Before any 
definite conclusion can be reached, some means must be found to resolve this 
chicken and egg question. 

The attempt to show that these children do not have a linguistic deficit 
as their primary problem reflects in part a backlash against the recently 
resurrected view that much of language structure is innate . However, there is 
much evidence showing that language and speech are in fact part of the 
biologically determined maturational schedule of our species. This is true 
whatever the (dubious) merits of Chomsky's claims concerning the 
competence/performance distinction and substantive and formal universals as 
constituting an innate Language Acquisition Device . There can be no doubt that 
genetically specified neural systems with language functions exist and lead to 
a regular progression of developmental stages of language acquisition in children 
from v/idely varying cultures and environmental circumstances. Dysphasic children 
are identified as such precisely because they deviate from species-wide norms. 
Whether language development is based on specifically linguistic neural systems 
or more general cognitive systems, it is clear that these systems are biologically 
based in Homo sapiens . Since there is no time here to fully justify a 
neurobiologically formulated nativist position, let me state it in the form of 
a hypothesis basic to the conclusions of this paper. This statement is given as 
Number (1) on the handout. 

There is no requirement that innate neurol inguistic systems be present at 
birth, but only that there be encoded in the genetic material information that 
triggers the development and regulates, the operation of these systems at 
appropriate stages of maturation in particular sorts of environments. As one 
examines the maturation of the human infant, it can be observed that some 
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neural systems require little interaction with the external environment (that is, 
they are highly specified in the genotype) , while others require a greater 
degree of interaction with the environment and are subject to greater 
variability of mature form (that is, they are less highly specified genetically ). 
Since all phenotypic traits require both a genetically specified basis as well 
as some sort of interaction with the enviornment in which development takes place, 
the difference between innate traits and learned traits can only be a matter 
of degree. This fact is summarized in number (2) on the handout. 

With the exception of identical twins, we are all genetically unique. 
Those traits that psycholinguists present as "universals of child language 
acquisition" are in actuality only approximations of the typical behavior for 
members of the species as a whole. Additionally, universality is not a 
necessary grounds for inferring that a given behavioral trait has a highly 
specified genetic basis. It is entirely possible that a given trait could develop 
from an innate genetic basis in one segment of the population and from a greater 
degree of individual learning in some other segment. Both groups would exhibit 
approximately the same mature behavior, even though they achieved it in different 
ways. While it is simpler to talk about how "the child" acquires language, it 
is more realistic to begin with the assumption that qualitative and quantiative 
differences in neurol inguistic systems will produce a wide range of individual 
differences with many means for accomplishing the same goal. This view is 
summarized in number (3) on the handout. 

The innateness question can be answered only for particular domains of 
neural information processing and only on an individual basis. One implication 
of this fact is that it is a mistake to presume that the deviance from species' 
norms in dysphasic children is necessarily a reflection of "abnormal" or 
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"disordered" neurolinguistic or cognitive systems, when all that may be at 
issue is that their development is ''atypical." An obvious, but neglected 
explanation for the deviant language development in a large number of dysphasic 
children is that, rather than being the product of neural disorders, language 
disabilities may actually derive from genetic idiosyncracies leading to neural 
systems with differential capabilities and strategies for acquiring language . 
The reasonableness of the view that the phenotypic capabilities of neurolinguistic 
systems derives from idiosyncratic genetic specification of these systems 
depends on the degree to which language capabilities can be associated with 
genetic factors. 

It has been known for a long time that language problems tend to run in 
families and that global difficulties in acquiring language can be attributed 
to inherited characteristics. As discussed in Lenneberg"Al967) , the familial 
occurrence of congenital language disabilities is well -documented in a number 
of published pedigrees. It seems clear that developmental dyslexia can be 
related to genetic factors and that delay in the onset of speech is much more 
prevalent in some families than in the population at large. Luchsinger (1959) 
established the familial occurence of word deafness, speech sound deafness, 
and congenital difficulties with the acquisition of syntax. Especially 
revealing are the many twin studies showing that fraternal twins are much more 
likely to exhibit differences in language acquisition patterns than ide'?itical 
twins. Identical twins exhibit similarity in the time of speech onset and in 
speech milestones 90% of the time as against only A0% of the time for fraternal 
twins. Identical twins show the same delay in speech onset 65% of the time 
versus only 35% for fraternal twins. One may reasonably agree with Eustis (1947) 
that genetic factors provide the primary etiology of congenital language 
disabilities, but the basis for the inheritability of language deficits or 
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delayed language development need not be chromosomal abnormalities, nor any 
sort of disorder at all. As surnnarized in number (4) on the handout, the 
genetic variability found in our species is in itself , sufficient to explain 
the existence of varying capacities to acquire language. While it is still i 
necessary to diagnose the functional deficit a given child has relative to 
the species' norm, one need look no further to find the etiological basis for 
a great many children's behavioral disabilities in language. 

I would like to move this explanation one step further back in the causal 
chain and shovi why this situation is to be expected, and in fact necessary for 
the well-being of Q.gr species. My proposal draws on the fact that any 
genetically specified neurofunctional systems were, at one time in the species' 
history, not genetically specified. Innate neurolinguistic systems have thier 
roots in the evolution of Homo sapiens and the capacity of our species for 
language, as a reflection of the social mode of adaptation of our hominid 
ancestors and the'complex symbolic communication systems that were necessary 
to support a coniplex social organization. 

One realm of functional specialization of the mammalian nervous system 
is that of communication between members of social species. All mammals 
homologously share certain patterns of communicative behavior based on the 
activity of the limbic system , a forebrain complex regulating our appetites, 
emotions, arousal, motivation, and social interactions. The communication 
behavior of the human infant diiring the first postnatal year is not substantially 
different from that of other primates, and the capacity of the human child to 
advance beyond this limbic level and acquire a language system is the result 
of evolutionary changes in neocortical organization that have occurred during 

the past 20 million years or so of separate hominid evolution. 

> • . 
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Linguistic communication systems and the neurofunctional systems that allow 
them to be acquired and used by human beings did not evolve all at once. Both 
arose in an integrated series of mutually supportive stages in the evolution of 
culture, cognition, communication, and the brain. VJhile there is little direct 
evidence on how the evolution of language (and the brain systems that support 
it) took place, it seems an inescapable conclusion that at any stage of 
hominid evolution, our ancestors exhibited a wide range of genetic variability. 
We may also expect that this variability was manifested in the nature of the 
neocbrtical systems utilized to acquire non-limbic verbal communication systems. 
Thus^'^ it is highly probable that some infants were able to acquire the 
communication system of their culture more easily than other infants, based on 
the possession of neurofunctional systems adapted to carry out this sort of 
information processing activity. 

At all stages of hominid evolution, a necessary prerequisite was that 
' infants have the ability to learn the communication system of their environment 
easily and without formal training. A survival oriented, subsistence level 
hominid culture could not afford the social resources to send children to 
school for years just to learn to communicate. Either a given infant picked 
up the system through exposure, or it would be ill-equipped to function as a 
member of the group. Our. survival as individuals depends on our place in a network 
of social relationships. For this reason*, there is an adaptive value in being 
able to communicate efficiently with other members of the species. This could 
have been no less true for our hominid ancestors. Those individuals with the 
genetically based neural idiosyncracies that are up to the task of acquiring the 
communication system of the environment in an efficient manner would have had a 
natural selective advantage precisely to the degree that it was maladaptive 
to be unable to learn to communicate efficiently. Individuals with adaptive 
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idiosyncracies would tend to propagate their kind at the expense of those who, 
due to their inability to communicate, could not participate fully in cultural 
life. Eventually this would lead to a concentration In the species' gene pool 
of the adaptive genetic idiosyncracies. The result over time would have been 
an increasingly greater percentage of infants who shared adaptive neocortical 
communication capabilities. In terms of the ontogenetic schedule, such a 
process would likely come to be manifested as a tacking on of a new stage in 
the maturation of the neural systems making up the communication hierarchy. At 
some point in ontogenetic development, these neural systems would become 
operational and allow the acquisition of the communication system of the 
environment. . ^ 

When the majority of the members of the species had this same advantage 
and learned to communicate quickly and easily, then and only then would the 
basis have existed for the cultural invention of a new, higher order communication 
system. Once again some individuals would have had the advantage of being able 
to learn this new system easily through mere exposure. This would have led to 
a repetition of the cycle and eventually allowed descendants many times removed 
to acquire linguistic systems with syntactic and morphological structures. The 
means for the inheritability of this capacity would have been the incorporation 
into the genetic material of reflexes of the adaptive neural Idiosyncracies of 
our ancestors. This scenario is summarized in number (5) on page one and on 
page three of the handout. 

The result of such a process over 20 million years would be a maturational 
schedule for descendants that included a whole series of prematurational stages 
in the development of the verbal and nonverbal communication systems that 
characterize our species. Page two of the handout summarizes the schedule of 
stages of communication development for the average member of our modern species. 
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Each phylogenetic stage in the evolution of adaptive neural systems in immature 
ancestors finds its reflex in the maturational schedule in a modified 
recapitulative fashion. Among other things, this scenario explains why we find 
in modern Homo sapiens a language acquisition process that includes a series 
of prelanguage stages that clearly derive intrinsically from the infant and 
not from the environment/ 

Of course it is a cruel misfortune that some children develop language 
disabilities due to their genetic makeup, but from the viewpoint of the species 
as a whole, genetic variability is necessary in order to retain the potential 
for acquiring new capabilities and adapting to novel environmental circumstances. 
Adaptation through cultural and social means based on individual learning can 
go just so far. At some point there must be actual organizational changes in 
neural equipment for the entire species to allow new high level capacities to 
arise. These organizational changes require as their basis the prior existence 
of individuals possessing these specialized neural patterns as their 
idioisyncratic legacy. 

The reflexes of older evolutionary stages are 'buried' lower dov/n both 
in the genetic material and in the behavioral progression of developmental stages. 
Each species-wide developmental stage represents a commitment that the individual 
cannot escape from. Becajuse they have been subject to selective pressures for 
millions of years, lov/er level systems can be expected to exhibit less variation 
between individuals as compared with higher level, more recently evolved systems. 
For the progression of stages in the acquisition of verbal communication systems, 
this means that it is particularly in the acquisition of syntactic and morpho- 
logical structures that the highest degree of variability would be manifested. 
Even severely retarded children go through fairly normal holophrastic, two-word, 
and telegraphic stages (however delayed the onset or extended a given stage might be). 

10 
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Individual variablity would also be likely to be found in the higher level 
auditory and short-term memory processing involved in speech comprehension, 
as well as in the complex neuromotor systems responsible for speech production. 
We would expect the range of individual differences to be particularly wide 
for reading and writing. These skills have not existed long enough for our 
species to have evolved specialized neurofunctional systems precisely to carry 
them out. 

In summary, the reason why many children have deficits in language may 
simply be that, because of their idiosyncratic makeup, they do not receive 
the same degree or type of specialized help in acquiring language as the 
average child. These children must struggle to learn the acquisition strategies 
that are innate for the majority. Rather than inventing labels for nonexistent 
disorders, the needs of the speech clinician might better be met by recognizing 
that these children merely possess different patterns of neural organization 
that predispose them to approach language learning in an atypical fashion. 
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HANDOUT FOR 

Idiosyncratic Genetic Specificity for Neurolinguistic Systems: 
A Cause of Atypical or Delayed Language Acquisition 



SUMMARY STATEMENTS: 

(1) INNATENESS As a species-specific characteristic, there exist innate 
neurofunctional systems that provide the necessary foundation for the acquisition 
of language by children. These neurolinguistic systems organize in human 
ontogeny according to a genetically regulated rnaturational schedule of stages, 
providing that appropriate environmental experience occurs. 

(2) DEGREES OF GENETIC SPECIFICATION A given neurofunctfonal system is innate 
to the degree that there is^ specific encoding of information in the genotype 
that causes the differentiation and organization of that system during onto- 
genetic maturation. The level of environmental experience necessary and the . 
potential for variable results in the nature of the developing system is a 
measure of the degree of genetic specificity (or innateness) of that system. 

(3) IDIOSYNCRATIC GENETIC SPECIFICITY All members of our species can be expected 

to exhibit idiosyncratic specification for genetic triggers of neural maturation. 
Neurolinguistic systems are encoded in the genetic material of different 
individuals to varying degrees and in diverse manners. While we may obser- 
vationally identify species* averages for the time at which a given language 
system becomes operational, or for the span of its maturation, all children 
may be viev/ed as distributed along some developmental curve that represents 
the various phenotypic realizations of idiosyncratically specified 
neurolinguistic systems. 

(4) IDIOSYNCRATIC GENETIC SPECIFICITY AS A CAUSE OF DEVIANT LANGUAGE DEVELOPMENT ' 
Relative to the species'average, we may classify certain children as having 

a language disability that may be pervasive or restricted to one or another 
domain of language processing. The primary cause of atypical or delayed ; 
language acquisition in a major segment of such children may be the idiosyn- r 
cratic genetic specificity of their neurolinguistic systems. Because they 
possess different innate neurolinguistic systems, some children acquire ; 
language more quickly or more slowly than the species' norm, and in a particular 
domain of language processing a given child may possess strategies that are more 
or less efficient than the species' norm. A predisposition toward a particular 
pattern of language acquisition can be inherited and there is no need to posit 
either neural damage, functional disorders, or chromosomal abnormalities to 
explain the ra^^^^^^ differences observable in ftiany children with atypical 
language development. 

(5) ADAPTIVE NEURAL IDIOSYNCRACIES AS THE BASIS FOR LANGUAGE EVOLUTION Given the 
importance of communication for ancestral hominids with a social mode of 
adaptation, there wpuTd have been a tendancy for the concentration in the 
species' gene pool of those genetic idiosyncracies that promoted the efficient 
acquisition of the culture's communication system by infarits. Such a process 
would lead to the sharing of species-wide traits of neurofunctional organi- 
zation and thus provide the basis for the cultural invention of new, higher 
order cormunication systems. Repetition of this cycle led eventually to 
language as we know it. Adaptive neurofunctional systems would become 
incorporated irito the genetic material of descendants and thereafter be trans-r 
mitted by heredity as stages in the maturation of the descendant's communicative 
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■ FroB Qt')ut tw vecks tvstnntftlly, the Infwil alilblte a fixed set of Rultioodal bIct coapleres 
thfct lUow a wciver to Infer k dcsed set of graded Mssa^es. The perception of fipeclfied 
internal or external conJitl:as resulla in the aiitonatlc iir-plewntntion of & set of differed-, 
thted rc5p3n3<»s prodcccd by action sctiecata of subcortical CDcpoDents of the llBblc systen. 
From ftbcut 6 ao., hl^oer lc\tl paleocortical Umbic cocponenta Integrate vltb the neocortlcal 
aot'jr syitcfsa that control voltntary wtor activity to allow the luteatlonal production of 
fxlstln? UjiMc responjcc as a consciouj wanJ of cowkatlng ootivitlonal Gt&tefi to thoae 
in the cnvironRcnt* Tlie Infant bccaiwa <jorc responsive to the affective i;d conatlve content 
of adult bctiavbr and, tm about 9 m*, projoiUc featurea such as inton»tlon contouri becoa* 
part of liable signal complexes . Certain unlveraol lliablc 'VDrdi* (e.g., iiaa "food"), vblle 
retaining roughly the sane phonetic forai, laltc the traaiitloa froa involuntaiy sljpi to 
intentional signal* 

I. FKZU»2 CamaTION SYSTZHS 

^* '>*t'jr&l ?M fQU ,Multij]odal feature comolexes output by lecondary neocortlcal wyeaent 
schema^', are systCDatically and wlUl\illy uaed in particular contexts to cocmunlcate tlje 
eubstjintive and relational content of an open act of propoaltiocal conceptuaUzatloa, Ai 
, tariuos componiiits of gesture coir.plcxca bccoiue non-rcprescntatlDnal and' conventionolited, the 
trarjltlon i? froui sicnal to trM , Vxallr^tions have no special high atatui afl against 
the other ci/sponents of a given schema such as facial cxprcsjion, viaual orientation, bo4y 
orlenlatior, bovy conflc; ;".;fi^ rliythraic and patterned oovewiits, 

^* f^t'^nolorlcal Sty ps (tludn^ Btaue): FhonologicaUy structured nawa act as 
labels on objca-level and proposltional concepts in auch a vay that bearing a given phonolo- 
gical fonji CM lead to the rctrle^-al of a concept fron long-tena nenory. Perceptions that lead 
to tne conceptual reco^jnltlon or recall of a givtn generic or token concept nay result in the 
overt vocal prjd'jction of the child's label for that concept. Such artlculatory output is 
organized by latcralhed neocortlcal Doveocnt sclieoata based ia Broca^s convolution. Ibougb 
apparently rot njed4o coacunicate proposttlonal oessages, labeling vocalizations wre used in 
fcdtti interact ions to Ucntify objects and as vocativjs, 

-^j?^-J;.i_'^.!:. alFocnr Stp.ff it iHolcphrastic Cta£e): Jleocortlcally based conasunicatlon 
systecs insert [.hor-olcgi^ally itruLaurcd labels into yrt^^j^Si^ existing gesture coaplexes. 
One function of the verbal cofr.pjnent of a gesturv cctplcx is to drav an addressee's attention 
to the infomatlcn focus of a given prepositional nessuge. Ibe conceptual jcontent of one vord 
utterances becrciea Increaslncl; dhf crcntiated over and obovc that of the gestural aubstratua. 
For the most part, both the Dtessagts the child encodes and those decoded fro« adult speech are 
stiU apprcaiJiei in term of an iiswdlate action atratcfly. 

^opositional Focus. A3 :ertion Staines (Hvot-Open Stage, Tw-Hord Stage) vord 
uttertrca accoj-.pany t:c':turd coaplexcs, fonctionlnc to identify the informtion focus and also 
to iw.e (IT a2.ni>rtlon or predlcatica regardifig this fw^us, Vhile relational concepts are still 
expressed atoi exclusively ty cestures, or by rel^ir^K on Ice contextual situation, the child 
Increasingly opts for the auditory-vocal cotamlcatlcn channel* Vocalitations more and nore 
begin to independently conmunicate substantive concept: tbat are p.\rt of the wssagc. 

S. Lexical Staws (Telegraphic Stage): The W5n length of utterances goes up ai the cblld 
output! strings of lexlcd Itena capable of aseucing a aajor burden in coawunicating the 
fubatantive content of mn^/iz including some relational notions* Ho syntactic structure 
BXistB, altioucli vord order nay bo fixed. £Yen thcuch lexical stringc reaaln siib.lect to 
plsintcrpret^tlon, the liable and pestural systems are of dlailnishod iaportanca in the child's 
overall ccmunlcatlvi repcrtolret 

jAteralhed neocortlcal system pr>lucc sentences that conaunlcate loth relations and substan* 
tlvcB by ntmw 'if Sjnt^ctl c M i-r, ojid ^nwtlcal fnr]K^t uacd vlth lexical ItcBS. In 
jewrul, tne conceptual grasp of c given distin<ition preceaes its linguistic expression* The 
itastcry of linKtilstic fonts is subject to certain universal constttinU* Sentences bwow 
incrnslngjy Indtpendent of accot^xj^ylng gestures uid situational coctext. 
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coMCilc/.^on :y:tci WiU, in ell llkeUbood, iiot Identical to the ariccfftril syctca, but vculd b: flo« bcsiogoae 
die Vi laforrV-lon of the lyctca it recapltulztcs. I'cidlcss to scy, each specific clalfu fcr the status of a 
cocpP jritage in tli? scdem child as a vcstlgal rc?Jtltlon or vestlgal ficsWle is subject to Iricpendent 

feQ;iyig^to:icatiOA.' ' . ' 
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